We recorded the responses of individual intertidal crabs, Heterozius rotundifrons, to stimuli presented singly and in combinations in the laboratory. Undisturbed crabs did not respond to the introduction of odour from a crushed conspecific but did respond strongly to food odour. Undisturbed crabs responded equally to food odour alone and a combination of food and odour from a crushed conspecific. When tactile stimulation was applied, as when the crab is grasped by a predator, individual H. rotunidfrons assumed a rigid, appendage-extended posture for several minutes. Tests with predatory fish showed that this catatonic posture is a very effective predator-defence mechanism. The duration of the catatonic state was decreased by the addition of food odour but increased by the addition of alarm odour (crushed conspecific) or the combination of alarm and food odours. Thus, which chemical stimulus was dominant was reversed by tactile input (i.e. dominance was contingent upon context). The effect of alarm odour on food odour responses lasted 4 h. Visual input in the form of a shadow passing over the crabs, either before or after tactile induction of the catatonic state, also increased the duration of that state. However, the duration of the catatonic state following exposure to both cues associated with danger (shadow+alarm odour) was similar to that of the control level. The crabs appeared to switch strategies when three cues associated with danger (tactile grasping, alarm odour and shadows) were detected, either simultaneously or over a 4-h period. The results illustrate the highly contingent nature of the behaviour of these crabs.
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Animals continually receive inputs from multiple sources that provide information about many ecologically relevant features. How the animal responds when these inputs are relevant to potentially conflicting activities is of crucial importance in determining the most adaptive set of behaviour patterns for a given situation. The nature of the integration of multiple inputs has been referred to as the structure of behaviour (Hazlett 1996) or the animals' cognitive architecture (Real 1991) .
Almost all workers agree that the structure of behaviour must be hierarchical (Dawkins 1976; Nelson 1990) , in that some elements of the structure have asymmetric influence over other elements in the structure. One of the simplest ways in which inputs can interact is that of a strict hierarchy, whereby animals show responses to only one category of information even when multiple categories of information are received by the animal. One cue has priority over another (Hazlett 1996) . Strong asymmetries are expected if responding to two (conflicting) stimuli results in fitness losses compared with responding to just the dominant stimulus (Dawkins 1976) . The simplest hierarchical structure would involve just one asymmetry rule for each pair of inputs. More complex structures could involve different rules depending upon circumstances, thus the hierachy would be contingent. We predict that when animals have multiple sources of inputs concerning one ecological category (e.g. predation risk) we will see more contingencies (i.e. switches in asymmetry rules). One of the most commonly reported situations is when stimuli associated with the presence of potential predators have priority over stimuli associated with food (Houston et al. 1993; Werner & Anholt 1993; Ydenberg 1998) . As the strength of cues associated with a dominant category increases, the degree of dominance becomes more complete (Hazlett 1999), although the relationship between the relative strengths of competing cues and the behaviour patterns shown may not be linear (Hazlett 1997 ). An alternative behavioural structure is one in which animals respond to multiple stimuli and the frequency of acts is intermediate to that shown to single stimuli (von Holst & von St Paul 1963) . The crayfish Orconectes virilis shows feeding
